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Entertainment content complementary to a musical recording is delivered to a user's computer by means 
of a computer network link. The user employs a browser to access the computer network. A plug-In for the 
browser is able to control an audio CD or other device for playing the musical recording. A script stored on 
the remote computer accessed over the network is downloaded. The script synchronizes the delivery of 
the complementary entertainment content with the play of the musical recording. 
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* FUEZY CD ID 

* <c) 1936-1998 ION Inc. 

* by Ty Roberta 
V 

#include <stdio.h> 
#iDclude <3tdlib.K> 
#include <tiBie.h> 

struct fuz2yCDtd ( 

short numberT racks; // start time in 

milliseconds 

unsigned short fuzzlengthflOO] ; 

}; 

typedef struct fuiryCDld fuztyCDid, *fu2iyCDldPtr; 

// structure of a cd track with all tines stored in milliseconds 

struct cdtrack { 

long beginMa; // stare time in milliseconds 

long endMs; // end tine in milliseconds 

long lengthMs; // length in milliseconds 

); 

typedef struct cdtrack cdtrack, •cdTrackPtr? 

struct cd ( 

short numberTracks; 
cdtrack traclc(100}; 

}; 

typedef struct cd cd, ♦cdPtr; 

void CrcateFu2ryId( furzyCDldPtr fid, cdPtr cd ); 

float ruz2yM3tch( euzzyCDidPtr fldl, fuzzyCDidPtr fid2 ); 

// SUBROUTIMES 

void CreateFuzzyldt fuzzyCDidPtr fid, cdPtr cd ) 
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long i; 



// first copy in the number of tracks 
f id- >numberT racks - cd->nuinberTracka; 

for (i=0;i<fid->nuinberTracks;if+| { 

// shift left and create a MSB length thats not- exact 
fld->fu2rlengthtil = Uhort) (cd- 
>track[i} , lengthMs»8) ? 
» 

) 

float Fu2zyMatch( fuzzyCOidPtr fidl, fuzzyCDidPtr fid2 > 

{ 

long fidmatcherr - 0, fidmatchtotal - 0; 

short i, trackcnt; 

float matchpercent; 

// find the larger number of tracks 

trackcnt - f idl->nuinber*rracks<f id2->nuinberTracks ? ftd2- 
>nuinberTracks : fidl->niiinben racks; 

// cycle thru the tracks accumulating error and total 
cozaparedtimes 

for ( i-0 ; i<trackcnt ; i++) C 

if ((1 < fidl->numberTrac)cs) && (I < rid2- 
>numberTracks) I { 

fidmatcherr +« abs {f idl->f uzzlength(i] - fid2- 
>£urzlength [i] ) ; 

fidmatchtotal ♦= fldl*>fuzzlength(i) ; 
} else if (1 >- £id2->nuraberrrack3) < 

fidmatcherr += f idl->fu22langthCil ; 
fidmatchtotal +« fidl->fu2zlength(i] ? 
) else if (i >- fidl->nuxaberTracks) < 

fidmatcherr +» f id2->Cu2 2 length [i] ; 
fidmatchtotal +- fid2->£u2rlength (i) ; 

1 

\ 

if (fidmatcherr > 0) ( 

matchpercent = 100 - 
( ( (float) fidmatcherr/ (float) fidmatchtotal) ♦100) ; 
\ else { 

raatchpercent « 100? 

> 

return matchpercent; 

) 
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void main (void) 
{ 

short i; 

float matchpercent; 

// create global sfcructures for two complete cda with up to 
100 tracks 

cd cd2id; 
fuzzyCDid fidcd2id; 
cd cdFromOB; 

CuzzyCDld fldcdFromDB; 

printf ("Teat #1 will compare two CDs that are exactly the 
sameXnXn") ; 

// put in socne test values for the cd track lengths 

// since these are in ns, its basically 60000 - 1 minute 

cd2id.trac)clOJ .lengthMs » 121323; 
cd21d,track{l) .lengthMs = 234555; 
cd2 id .track 1 2}. lengthMs = 5664 37; 
cd2id.track(3) .lengthHs « 245120; 
cd2 id. track (4 J. lengthMs - 20000; 
cd2id. track (5) .lengthMs - 120386; 
cd2id. track (6) .lengthMs = 3234 53; 
cd2id.nxainberTracks « 7; 

for (i=l;i<cd2id.numberTrack6;i+"»') ( 

printf (**CD #1: Track * %cl length In minutes « %f\r\*', 
i , ( float ) cd2id , track ( i } . lengthMs/ 60000 . 0 ) ; 

) 

printf ("\n") j 

cdFromDB.trackCO J .lengthMs = 121323; 

cdrromOB, track [X] .lengthMs - 234565; 

cdFromDB,track[2] .lengthMs = 566437; 

cdrromDB.trackC31 .lengthMs « 245120; 

cdFromDB.trackC4] . lengthMs = 20000; 

cdFromOB.trackCS) .lengthMs - 120386; 

cdFromDB. track [6] .lengthMs = 323453; 
cdFroraDB.nuroberTracks - 7; 

for(i=l;i<cdFroiaDB.numberTraclcs;i++) ( 

printf ("CD #2: Track « %d length in minutes « %f\n". 
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i. (float)cdFromDB.track(i) .lengthHs/eOOOO.O ); 

) 

CreaceFutzylcK &fidccl21d, &cd21d ); 
CreateFurzyld< &f IdcdrromDB, 4cdFroxnDB >; 

matchpercent - FuzzyMatchC &fidcd2idf &f idcxirromOB J; 
print £ ('*The cd*s matchpercent was computed as<=%f'', 
matchpercent) ; 

printf CXn-); 
print £ (•*\n"); 

print C (*'Test #2 will compare two cd that aro nearly tho 
sam6\nexcept they have diffent € o£ tracks \n**}i 

// pUw in some tesr values for the cd track lengths 

// since these are in ms, its basically 6O0OO = 1 minute 

cd2id- track (0 ) .lengthMs - 121323; 

cd2id. track [1 ] .lengthMs - 234565/ 

cd2id.track(2) .lengthMs » 566437; 

cd2id.track(31 .lengthMs « 245120; 

cd2id,track(4) .lengthMs = 20000; 

Cd2id.trackf5) lengthMs « 120386; 

cd2id. track [6 1 .lengthMs - 323453; 
cd2 id. numberT racks =« 7; 

for (i=l; i<cd2 id. numberT racks ;i++) ( 

printf ("CD Hi Track - %d length in .ninutea -'%f\n'', 
i, (float)cd2id.track(il.lengthNs/60000.0 ); 

) 

printf ("\n"); 

cdFrotnOB.track(0] .lengthMs - 121323; 
cdFromOB. track CI] -lengthMs = 234565; 
cdFromOB.trackC2l .lengthMs = 566437; 
cdFromDB.trackt 3] .lengthMs « 245120; 
cdFromOB.track(4] .longthMs - 2O0OO; 
cdFromDB, trackCS] .lengthMs - 120386; 
cdFromDB . numbecTracks » 6; 

for (i«l; i<cdFroraDB-numb€rrracks;i-»'+) ( 

printf ("CD 12: Track « %d length in minutes - %f\n"^ 
i, (float)cdFroinDB.track(i] .lengthMs/eoOOO.O ); 

} 

CreateFuzzyId( &fidcd2id, <icd2id ); 
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CreaceFu22yId( tf idcdFromDB, icdFronDB ); 
roatchpercent - FuzzyMatch^ i£idcd2id, &f IdcdrromDB J ; 

printf ("The cd's raatchpercent vas computed 
as*%f",(ttatchporcont) ; 
printf ("\n"); 
prlncf CVn"); 

printf ("Test 13 will compare two cd that are not the 
same\n\n'*) ; 

// put in some test values for the cd track Lengths 

// since these are in nis, its basically 60000 = 1 minute 

cd2id.track[0} .lengthMs = 34213; 

cd21d.trac)c{ll .lengthMs « 334565; 

cd2id.track(2] .lengthMs - 23X423; 

cd2id.track[3) .lengthMs = 134122; 

cd2id.traclcC1) .lengthMs «= 2342; 

cd2 id. track( 5] .lengthMs = 3487; 

cd2id.track[ 6] -lengthMs « 9976; 

cd 2 id. number Tracks '-7; 

for (i"l; i <cd2 id -numberl racks;! -»■■»-) ( 

printf ("CD Si: Track - %d length in minutes - !tf\n" 
i, (float) cd2id,track[i) .iengthM3/60000.0 ); 

) 

printf ("\n-); 

cdFromDB. track (0) .lengthMs « 121323; 
cdFromDB. track (1 J .lengthMs « 234565; 
cdFroraDB, track (21 -lengthMs - 566437; 
cdFroraDB.track (3 J .lengthMs " 245120; 
cdFroniDB. track (4} .lengthMs - 20000; 
CdFroraDB. track C5) .lengthMs - 1203B6; 
CdFroraDB. track {61 .lengthMs « 323453; 
cdFromOB. number Tracks « 6; 



for (i=l ; i<cdFromDB.numberTrackfi;i4-4) ( 

printf <"CD 12: Track - %d length in minutes - %f\n" 
i. (float)cdFromDB. track (il.longthMs/eOOOO.O ); 

) 

CreateFuz2yld( 4fldcd21d, ficd2id); 
Createru£zyld( &f IdcdFromOB, KcdfrornDB}; 

roatchpercent - FuriyMatchC &fidcd2id, sf idcdFroaiDB ); 



printf (Thtt cd*s matchpercent was computed 
as*%f "^matchpercent) ; 
) 
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/* 

* EXACT MATCH CD 10 

* © 1996-1998 ION Inc. 

♦ 

* by Ty Roberts 
*/ 

flinclude <stclio.h> 
# include <stdlib.h> 
^include <time.h> 

struct cdid( 

long id (2); 

>; 

cypedef struct cdid cdid, *cdl.dPtr; 

// structure of a cd track with all tiiaes stored in milliseconds 

struct cdtraclc( 

long beginMs; // start time in miliseconds 
long endMs; // end time in milliseconds 

long lengthMs; //length in Hillseconds 

); 

typedef struct cdtrack cdtrack, *cdTrackPtr; 

struct cd ( 

short nuxoberTracks; 
cdtrack tracJcnoO]; 

); 

typcdcf struct cd cd, *cdPtr; 

void CreateUniqueldC cdidPtr cid, cdPtr cd ); 

// SUBROUTINES 

void CreateUniqueId( cdidPtr cid, cdPtr cd ) 
< 

long i, t, n; 

t - 0; 
n » 0; 
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for ( i=0;i<cd->nun\b©rTracks;l+'»-) ( 

// shift left and create a MSB length that» not exact 
t +^ cd->trackCiI .lengthMs; 

n -f^ cd->trackfl) .beginMs cd->trac)c[i) .endMs; 

} 

cid->id[01 » t«10+cd->numb6rTracJcs; 
cid->id[lj - n; 

void main (void) 
{ 

shorr 1; 

short matchtest; 

// create global structures for two complete cds with up to 
100 trades 

cd cd2id; 
cdid cd2DID; 

cd cdrromDB; 
cdid cdFrornDBCJID; 

printf ("Test #1 will conpare two cd that arc exactly the 
same\n\n"); 

// put in some test values for the cd track lengths 

// sinco thes are in nis, its basically 60000 » 1 minute 



cd2id,trackC0; 


.beginMs 


- 0; 


cd2id,track(l] 


.beginMs 


= lOOOOl; 


cd2id.track(2] 


•beginHs 


« 231001; 


cd2id.track[3: 


.beginMs 


- 345001; 


cd21d.track[4: 


•beginMs 


« 435001; 


cd2id.track[51 


•beginMs 


- 460001; 


cd21d,trackC6] 


.beginMs 


= 590001; 


cd2id.trackt0] 


.endMs « 


100000; 


cd2id,trackli: 


•endMs « 


231000; 


cd2id,track(2: 


• endMd 


345000; 


cd2id«trackt3: 


•endMs « 


43S0O0; 


cd21d.track(4; 


.endMs » 


460000; 


cd21d,trackI5: 


.endMs » 


590000; 


cd2id.track(6: 


.endMs « 


690000; 


cd2id.track(0: 


• lengthMs - cd2 id, track [01 •endMs - 


cd21d, track (01 , beginMs ; 
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c<12id.traciclX) .iGngthMs - cd21d, track[XJ .cadMs - 
cd2 id . t rack [ I J , beginMs ; 

cd2id.track(21 .lengthMa « cd2id.track(2 J , endMs - 
cd2ia. track [21 .beglnMs; 

cd2id-traclc(3| . lengthMs = cd2id, track(3) .endMs - 
cd2id.track[3) .beginMs; 

cd2id»track(^J.lengthM3 - cd2id. track [41 .cndMs - 
cd2id. track[4) .begioMs; 

cd2id.track{51 .lengthMs » cd21d. trackIS) •endMs - 
cd2id. track [51 .beginMaj 

cd2Ld.track!6) .lengthMs » cd2ld. trackt6] .endMs - 
cd2Xd. track f 61 .beginMs; 

cd2id.nuinberTracks «= T; 

for ( i-1 ; l<cd2id. numberTracka ; i-n-) { 

printf ("CD II: Track « %d length inmiautes = %f\n^, 
1, (rioac)cd21d.traclc[iJ .iengthMs/60000.0 ); 
) 

printf ("\n"); 

cdFroz^B, track [0] .beginMs » 0; 
cdFromOB. track [11 .beginMs - 100001; 
cdFromDB.track(21 .beginMs - 231001; 
cdFrcmDB. track [31 .beginMs = 345001; 
cdFromDB. track (41 .beginMs - 435001; 
cdFromDB. track [51 .beginMs « 460001; 
cdFromOB. track (6] .beginMs 590001; 
cdFrctfnDB.track[01 .endMs = 100000; 
cdFromDB. track ( 11 .endMs « 231000/ 
cdFromDB, track! 21 .endMs ^ 345000^ 
cdFromDB. track 131 .endMs « 435000; 
cdFromOB.track(4J .endMs = 460000; 
cdFromDB, track ( 51 .endMs - 590000; 
cdFromDB. track [61 .endMs 690000; 

cdFromDB. track (01 .lengthMs - cd2id.track[0] -endMs - 
cd2id. track [0) .beginMs; 

cdFromOB. track (11 .lengthMs = cd2id.track(ll .endMs - 
cd2 id . t rack [ IJ . beginMs ; 

cdFromOB.track (21 .lengthMs - cd2id. track (2) .endMs - 
cd2 id . t rack [ 2 U beginMs ; 

cdFramDB.crackC31 .lengthMs « cd2id. track [31 .endMs - 
cd2 id . t rack [31. beg InMs ; 

CdFromOB. track(41. lengthMs « cd21d- track [4] .endMs - 
cd2id.track(4I .beginMs; 

cdFromDB.track(51 .lengthMs - cd2id - track C51 .endMs - 
cd2id.trackt51 .beginMs; 



-27- 



cdFromDB.trackCej .LengthMs ° cd2 id. track ( €1 -endMs - 
cd2id,trackr6] .beginMs; 

cdFromOB.nuniberT racks = 7; 



for (i«l;i<cdFroniDB. aiimberTrac)c3/i++) ( 

printf ("CD #2; Track = %d lenffch Inmlnuces = %f\n", 
i. (float)cdFroraD8.track[i] .lengtnM3/60000,0 ); 
) 

CreateUniqueId( ficd2UI0, icd2id )> 

printf ( "Onique ID for CD «1 » %d%d\n**, cd2UI0. id [0] , 
cd2UI0.id[ll ); 

CreateUniqueId( £cdFromOBUID, (cdfromOB ); 
printf C "Unique ID for CD «2 « %d%d\n", cdrroioDBUID. xd[0] , 
cdFroniDBUID.id(l] >; 

matchtest « (cd2UID. id[01 -« cdFromDauiD-ld[0] ) £& 
(cdZUID.ldtl] " cdFromDBOID.ld(l)) ? 

printf <"The cd's match if rcault ia non zero 
mAtchresult=%d",niatchte3t) ; 



printf <"\n"); 



printf ("\n")/ 

printf ("Test 12 will compare two cd that are nearly the 
sameXnexcept they have dlffent # of tracks Vn"); 



// put in some 

// since thes 

cd2id,trackl0 

cd2id.track[l 

cd21d.track{2 

cd2id.track(3 

cd2id.track(4 

cd2id.track(5 

cd2id.track(6 

cd2id.track[0 

cd2id,track{l 

cd2id.track[2 

cd2id.track(3 

cd21d.track(4 

cd2id-track{5 



test values for the cd track lengths 
are in ms, its basically 60000 *^ 1 minute 
.beginMs « 0; 
-beglnMs « lOCOOlJ 
.begiiiMs o 23L00I 
.beginMs ° 345001 
•beginMs - 435001 
.beginMs » 460001 
.beginMs - 590001 
.endMs - 100000 
.endMs 231000 
.endMs - 345000 
.endMs - 435000 
.endMs *> 460000 
.endMs - 590000; 
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cd2id. tracJc(6) •cndMfi = 690000; 



cd2id. track(OI .lengthMs - cd2id.tracJc(0) -endMs - 
cd2 id. track [OJ .beginMs; 

cd21d. trackil) .lengthNa - cd2id.track(l] .endMs - 
cd2id.track[l] .beginMs; 

cd2id.trac:kI2] .lengthMs - cd2id.trackI2] .endMa - 
cd2 id . t rac k ( 2 J . beginMs ; 

cdZid.trackO) .lengthMs » cd21d,track[3] .endMs - 
cd2id.track(31 .beginMs; 

cd2id. track(4) .lengthMs « cd2id.trackl4 J .endMs - 
cd2id.tracfcI4) .beginMs; 

cd2id.track(5) .lengthMs - cd2id. track 151 .endMs - 
cd2id.track[5] .beginMs; 

cd2id.track(6) .lengthMs - cd2 id. track (6] .endMs - 
cd21d.track[6] .beginMs ; 

cd2 id. nuinberT racks - 7; 

for (i-l;i<cd2id.niimberTrack3;i++) { 

printf ("CO 41; Track = «d length Inminutes » %i\n", 
i, (float)cd2id.track(i] .lengthMs/SODOO.O ); 
) 

printf ("\n"); 

cdFroniDB.track[0] .beginMs = 0/ 
cdFroiuOB.track[ll .beginMs - lOOOOl; 
cdFroraDB. track [2) .beginMs •= 231001; 
cdFroiuDB. track (31 .beginMs = 345001; 
cdFroniDB.track[4 1 .beginMs - 435001; 
cdfroniDB.trackt 51 .beginMs » 460001; 
cdrroniDB.track(6] .beginMs = 5900D1; 

cdFromDB. track [0] .endMs = 100000; 
cdFromDB. track [11 .endMs * 231000; 
cdrromDB.trackr21 .encWs = 345000; 
cdFromDB.trackl31 -endMs = 435000; 
cdFroniDB.txack[4] .endMs ° 460000; 
cdFromDB.track(5] .endMa - 590000; 

CdFroraDB. track 1 01 .lengthMs = cd21d.trackC0) .endMs - 
cd2 id . t rack [ 0 ) .beginMs ; 

CdFroraDB. track [ 11 , lengthMs = cd2id.track(ll .endMs - 
cd2id. tracktU .beginMs; 

CdFroraDB. track (2] .lengthMs • cd2id.track[2 J .enc^g - 
cd2id. track (21 .beginMs; 
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« 



cdFromDB.tcacIc[31 .iengthHs - cd2id. track(3] .endMa - 
cd21d.track(3) .beglnMa/ 

cdFromDB,track(4J . lengthMs - cd2id. trackf 4 ] . endMs - 
cd2id. track (4} .beginMs; 

cdrromDB.crack(53 . lengthMs » cd21d. trdCk[5J ,endMs - 
cd2id.track(5} .beginMs; 

cdrromOB.numberTracks «• 6; 

for KcdFroniOB. number Tracks ( 

printf ("CO #2: Track - %d length inminutes - %f\n", 
i, (float)cdFromDB. trackjlj ,lcngthM3/60000,0 ); 
) 

CreateUnLqueId< &cd2UID, &cd2id )t 

printf { "Unique 10 for CD IX - *d%d\n", cd2UID. idCOJ , 
cd2UrD.id(ll ); 

CreateUniquGld( ficdFromDBUIDr icdFroiuDB ); 
printf ( '•Unique JO for CD #2 - %d%d\r.", cdFromDBUID, id(0] , 
cdFroroDBUID.iddl ); 

matchtest - |cd2UID. id(01 cdFro©OB0£O,id(0] ) &£ 
(cd2UID.id[lI cdFromDBUIDadCU) ; 

printf ("The cd*s match If result is non zero 
matchresult«%d**, matchtest) ? 
printf ("\n"); 
printf <"\n"); 

) 
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